Optimization of 25 kDa linear polyethylenimine for efficient gene delivery.
A 25-kDa linear polyethylenimine (25 kDa L-PEI) has proven to be efficient and versatile agent for gene delivery. Therefore, we determined the optimal transfection conditions of 25 kDa L-PEI and examined whether it has comparable transfection efficiency with other commercially available reagents, ExGen 500, LipofectAMINE 2000, and Effectene by using EGFP expression vector in different cell lines. Transfection efficiency and cytotoxicity were measured by flow cytometry. First of all, we determined the optimal ratio of nitrogen to phosphorous (N/P) and DNA concentration. With the increase of N/P ratio and DNA amounts, transfection efficiency increased with a slight variation in cell types. The optimal amounts of 25 kDa L-PEI were determined at N/P ratio 40 and DNA concentration varied among the cell types. In addition, 25 kDa L-PEI worked efficiently and was less toxic than other reagents. However, the efficiency and toxicity of all these reagents varied according to cell types as well as the ratio of DNA to reagents and the amounts of DNA. Our finding illustrates the importance of optimal transfection conditions of 25 kDa L-PEI to obtain maximal transgene expression with less cytotoxicity. Importantly, the optimization of those conditions may make possible to perform transfection cost-effectively and efficiently.